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(54) IONIC RESIN COMPOSITION AND ITS CURED PRODUCT 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ion conductive resin composition which has a flexible 
and strong self-supporting property and can be used as a solid electrolyte membrane for an 
electric battery and a capacitor and to provide its cured product. 

SOLUTION: The composition is a solution obtained by solving (A) a monomer having a salt 
structure constituted of a specific ammonium cation and a specific anion, and having a 
polymerizable functional group, (B) a monomer having not less than 2 functional groups that are 
copolymerizable with A, (C) a solvent soluble resin, and (D) a polymerization initiator into a 
solvent, and the cured product is obtained by drying the solvent from the solution and at the 
same time, by polymerizing the monomer components. 
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m^m 1 1 

mi^A t^m-^'ssn^^j:m^'\±'mm&^ 2miix±^tfmmi^ (b) Rv^-mmosmmm (c 
) , m^mtthm (d) ^mMK-mmLf-zmmm^^x-^^x, a/b (^;ujt) :/}^9 9. 

5/0. 5 ~8 0/2 0(^$6Hl^^t). (A + B) /C (MSJt) 9 9/1 - 2 0/ 

({at, .^^^1 ~ 3 0<^T;u#>'1') 
(v>-r*L^, Ni5J:c;'/X(i3^>^^.^^ici ~ 1 o (T^^^-fb^lc^^-caj^? tiTv^^ ^>o^# 

(II^)BF4,PF6,C„F2,+ .C02 mLntil-~4<7ymm , C„ 
. . 1 SOs L n f± 1 ~ 4 <7)S^) , (FSO^ ) ^ N (CF3 S ) 2 N, (C 
2F5SOa)2N, (CF3S02)3CCF3S02-N-C0CF3,RS0, ( 
Rfiflgflfii^S) . ArSOs {A V it^^m^) , R-SO^ -N-SO2 CF3 (R»i 
flgflS^S) A r SO^ -N-SO2 CF3 (Arfi^#|^*) 

[000 1 1 
[00021 

[0 0 0 31 mmt<D:}jmt Lxr)pmmM-^^^'o , ^~^y^^, t^"J;^^, y y^^ 
<^tt«i *° -7 - * V ^ {illicit ^^tz *° V ~ m^ps ^^mK^t^tz^i)^kf±.m^ 

[0 0 0 41 ^^(DmMm'k^mK^hY )\^^m.mwx\,±mwmt \^x<Dt)^m^m^m 
^x^^ji^^fztfy, mmt\uX^mM^m-^^y^)\^j^^wm\.fz, r)^^mmMt<Dm^ 
mibm\^^hiix\,^i>o ^iihnmi<Ditmi)K m^^^ :^yBmf^'k^m-t^fztbKm^i}^£ 

[0 0 0 51 -'yjmmm^m\^^^£\^^m^i<Dmi^mmM^mw:LXo t-r:hm^ii^j:^fix 

^2^Mi)^^m^fiX^^:t [Machiko Hirao et al.. Elect 
rochimica Acta, 45, 1291 (2000)] 

[0 0 0 61 m^^<Dmi^mmMm^mmi^m.^i^A.fzm^, 7S#^r;n^t^^«?, ®# 

^if)^x^^^<D$)&mmMBiH^n x^ ^ o 

[0 0 0 71 
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[0 0 0 81 

mm^m9kr^titb<D^m ±mmm^mm-r^fcibK, m^i^'^m&Rv^Tuimi!>^ 

'BBg*^2^jiiL±^i>^a#: (B) wmmm'\mm (o , m^^^n (d) ^mn 
\^mm\^fzm^^m.mx-:$>'DX, a/b :«>«9 9. 5/0. 5~8o/2o<7>i£ 

mi'^^r (A + B) /C (Eiib) 9 9/ 1 ~ 2 0/8 0<7)|gHlw^S:it =gr#m 

y, hf «; v^'i' A*^;^-^, -i y \^^)^ J>>i}^-^y , Ij jv/^-j-^) ^ Aij^:^y , 

^^y (ilL, MM^i- ^ 0<r)T)v^)v) 

tf) 

(II i^) BF«, PFe, CnFzn.: CO^ (tiLnf4l~4 <T^mm , C „ F ^ 
„ * , SO3 (li L n {i: 1 ~ 4 <7)^^) , (FSO2 ) 2 N (CF3 SO^ ) 2 N, (C 
2F5S02)2N, (CF3S02)3CCF3S02-N-C0CF3,RS03 ( 
R\tmmmm , ArSOa (Ar{i^#:^*) . R - S 0 2 - N - S 0 2 C F 3 (Rf* 
)3i!»t^S) ArS02 -N-SO2 CF3 (A r 

[0 0 0 91 

> fig ^ ^fll it ^ ^ -r ^ # * '(^ 5: ffl V > ^ o 

[0 0 1 0 1 M-^'r^tB^^i: L-ce-;V^, Ti5";;vK. pi^^'V-'W*, T') )V^-^£i:f(0 
MM-R%^^^^, ^^°^'y^, t'o3^)b^T;v=i^>' K*^-Y v->T^ 

[001 1] T>*-'i'A7!r^:t>tLTfi. LT^-*tf 

j^ij-f-^y , ^ y V^) ^ i^ij^^y , ij ^ i^fj^^ y , ^ y ^) m.-^^ 

^y, \£.^^)V^J^ij^^y, ^^y'J^2>.ti-}--^y, r }i^r y^ :=-^ -i^^^t y ( 
mt. j^^l^i ~3 0<^t;w^;v) -e, v^-fti^i, N 1^.^*3 J: t;^/X{i3^>&«M^^ 1 ~ 1 
0<7)j^<k7R^*-eg|^?tLTv>;s> 4j<7)'^-&tPo Si^? n^ij^^^kTK^^fi^^it 1 ~ 1 oct) 

[0 0 121 :i*lf>#^<?)T>^-'> A*^5i->Ji, Cl*t<bJa.^<?)T>*-'> A*^^> 
Tta^lCjfiF $ Lv^o #t^$f ^ L</^T>'^-'>A;^;-f-:t>'tttLT{i, t^m<OMX-m^H 1 

3 -T>'i'^;i'-f 5 ^v; ^ h.fs^-^ y, 4 - e:=.;i^- 1 -T;v*;m°'J v^^-'i? 
Kij^^y, 1 -T^w^;!^- 3 -T';;v-f ^ ^y*';'^A*'^:t>, 1- (4-if-;w-^> 

v^W) - 3 -T-'l'^^^-f 5 iJ^'V U A :^7^;^- 1- (e-;W:t^->J^'f-;W) - 3 - T 
^;V-r ^ ^^*V*'J 'i' A \-T'))\^^ ^^''V'}^J^tl^^y , N-T'j;u^>x-r 

5 ^5^:/'; A;&f-;i- >?5:i:'=J-#ff SCI tT&^ai*'?. (tlL. T ^l'^ ;l'fi>^^^ 1 - 1 0 

[0 0 13] :*:§&^i^i3l,^T, T ^^--i/ A >- i:tS1»itSr^B£-r 2,#S<7>T-:=a- >- 

BF4 , PFs , C„ F2 ... 1 CO2 (tiLn{il~4 (r>mm , C „ F 2 „ + , S O 
3 (fiLnti 1 ~4<7)S^) , (FS02)2N(CF3S02)2N. (C^F^SO 
2 ) 2 N, (CF3 SO2 ) 3 CCF3 SO2 -N-COCF3 , RSO3 (RJiBSJKIgi 
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S),ArS03 (A r , R-SO^ -N-SO2 CF3 (RJiflMJKM^) 
Ar SO2 -N-SO2 CF3 (Ar{4^«S) 

[0014] ^iz^t H/^T-:t yUt LTfiif X- I (h *} y 7. )i^y psr 

^;wt T^KT-^>, 2, 2, 2 - h >; ^^i^:^- n-N- ( h ■7;v:t ^;px;i':7 :t 

[0 0 15] :ifiib^^(D:^^:^> tm&<^T=-:*>7i^h^^^mm.^XZ/m^^^'^t^M 
$r#tp#«# (A) t LT>f ^ iJ^y; •>AT'J;i'7>;U7*^-^- h, ^>'X-f 5 iJ^V^'J -i? A 

Jl' {i C 1 ~ C 1 0 ) , 1 - T ^i^* JJ^-f ^ V •;'>Ap-;;?.f-V'>y?.;b-7:*-^-h 
L, T-'W^^V'fiC 1 ~C 1 0) , -f 5 iJ^VU •>Ap-;^'f-v>;:<.;V7*^- '^>'X>f 
5 ^v'U '>Ap-;x;-^i^>x;i'-7*^-h, 1- tf— ^i'- 3 -T-rt/^^w-f 5 ^rv; A 
p j^-^wx JL':? :t ^- h ('tiL, T^u^^wJiC 1 ~C 1 0) , i-e — ^p-s 
-T^V'^^^'f ^ ^*v*'; A ex- I ( h >; n^f^;w) :^)vy :i- ~}\^\ (<& 
L, TJV^^mc 1 -C 1 0) , 1 - if-;w- 3 -TJ^^;v-f ^ ^^^/U A-r h 9 •7;v:t 
o^~v-h ({it, T^i'^jwtic 1 - C 1 0) , 4 - e^jv-- 1 -T;v^;pti i>'-'i' A 

0) , 4 - t:j^;v- 1 -T^i^^ji^t: 'j V — Ax h 7 osiei^- b ({HL, T;^^;v 
fiCl~ClO) , 1- (4 -e :=-;V^>v;V) - 3 - T JW^-'l'-f 5 3^v*'; A tfx- 
I ( h ap< * r 5 K (11 L. T)i^^)ViiC 1 ~ C 1 0 ) , 1 

- (4 -]£:z.}l^^y-J}U) - 3 - T^V^^V-^ ^ y A -r h V O/ff l^— h (tfi L 

. T^i^^^nic 1 ~c 1 0 ) , 1 -^v 3 -T-'v^jw-^r 5 iJ^v; A ex- 

I ( h ^;v^np< x ;U'-7 ^i- -=-;v! T 5 K (iS t, T Ji^^ .iKiC 1 ~ C 1 0 ) . l 

-iJ^'J vv;^- 3 -T;i^^jv--r ^ :5'*y''J ■> A-r h 7;i/:tn5KV- h (fflL. T;i^^;^ 
{iCl~C10) , N-e:r-;i/:^;py^y'; A-r h 9 ■7-»i/ii-n7K^- hJ^t'Sr^m^ai^^ 

°[0 0 1 61 ±W»# (A) i:*m'^orBg'^M'^'r4'BBgX^2'(@JiJl±^tf^*^*: (B) 

, h »J p{ ^n-;V7'n/-?> h »; ^ 'J V"- ^ > v x V h - h 9 p« ^ ^"J V 

^:r..>A tfX- I ( ^ D;>t X 7 * ;V | T ^ K, v T V - v > f-^V- 

T^^--^ Ax b 7 ^^l^^ n.-Kl/- 2, 2 -ex (i5^ V i/vn^>'7i — 

[0 0 171 :*:^0^tiffl»/^;i,?§^Jnr7#t4M)l8i: tT{4. «v§^J t:: ar-^'iMflgT\ *°';-7 

^v>^jc9x h-7-;^tflg, j^'f-i' >'i^*u n-^b, *°u yneix-:/^'*'; 

;w^JH4C 1 ~ C 1 0 ) , T:^ >; h U t-<7>T:J^ 'J -'W^WIh, 5i^° J^--r;WJ^ 

J-- X ;u 7 * > , T - -'i^x ;u 7 * > ^ t-"<7) *° x ji' 7 * >^#flH, *° U r ^ F 
4 ^ F, 'J a:-- X ^ F, *° ^ F>i i:-<7?}t^J pTYgt^^^ 'J 5 F.^^flg, ^£ t'^m 
tf^^ t7&^tB*^o ^fi^^tflg^b-^t tL, 33-^-* 5 0 0 0 JiJL Ji. ^tfi L < t4 i:HJiil 

±, 1 0 O^^J^T. L< {4 1 o:^iJJiT-e*,^o 
[0 0 181 ^^mi^m^^^^M^^i^MtLXlt, ^yy'-^ jv/^-^^^^ F, 

/N'-:t^-9--f F, V- t -7*f-;V//N°~:t^-9--f F, 1, 1 - ex ( t - 7*-^ -'W^n'- ^ ^ v 



(5) 



3P 2004-35869 A 2004.2.5 



-TV'^7.-{ yy^^~h') }\^, 2, 2' -TVtf:^ (2, 4 - ^JVv'^ vn^ h <; 

M'^ii&^J^O'f^ffll:!*, a-ffiTM-^Wa^cOl^vfi* (A + B) ICMLTO. 1--10%, 
BtL<ii, 1 ~ 5 % T ;i> o 

[0 0 19] :*:%^l:i:fe>/>T, M-^'T^'b t^**3 J: C/m^it ^^^"T ^#a# (A) # 
»#:A t^M'^or^g'i'Btgm^ 2<@A^±-^^-r;S>^«# (B) (r)^)VitAXB-^^9 9 . 5 
/O. 5 ~ 8 0/2 0 <7)|^HH$);g>o A/B )Vit) 9 9 . 5/0. 5J:f9^§v^i: 

<7>n,m%^tLxm\'^tz^^, m.m^'^^^-ti>ii^KXi>m\^i}^^^^o m^?, 0/2 0 

(iJDXl4) ^5: ^J^tP-^-e^^o A/B (^^Hk) <?)0i Lv^ltHli 9 7 / 3 ~ 9 

0/10 -e^:?>o 

[0 0 2 01 3|c^^lii5V^T. fi-^l^ttg** J: (A) 

, #»#Ai:**'^nrtg'5r*'&i4'Btfe*^^ 2'iiJ^ji±-^^-r-?)^«# (B) , i^i^if'mm 

•m4#lB (C) <7)fi«Jt (A + B) /C*«9 9/ 1 ~ 2 0/8 0<7)«£Hi-2bSo (A + B 

) /C*^9 9/1 i i^^'ci^v^t ^^J^ hMM5^-^fflili:'^«9^/^^IJg<7>7^ L>&-#^>ti 

(linXl4) 'b.WX ^5: J9:^fP^-e*)&o --)3. (A + B) /C (**Jt) 5!>^2 0/8 0 J: 

Ctti ;t/5^P'&T'*-5)o L < fi (A + B) /C = 9 5 / 5 ~ 4 0 / 6 0 (E*Jt) 
[0 0 2 1 ] :*:|^^T'ffl</> jbtl^v^3^Jlcov>-C. #^c|5afe{i^v>7{)^ (A) . W-M. 

(B) , mm^mmm (o , m-^ia^fesij (d) . m^^^\.^^^i^^^-^:^ymt 

^ n rJ' y i:'(7)^ h v rJ- n n jc >- ^ t'cTj^'Mn -f h ^^^-f Kn "7 :7 

jc-f- ^j^'j 3 — ■r;V'i t'<7).x— x;!^^, ->*;^ ^-'VT-b h T-^-f K\ 

N - ^ tf o ') v>- 2fi t'(o T 5 KM, 7 - ^f- hv'^iro^^' h t* t 

i tL f> <7)?i^t) ^ ffl S - t :6^ai * ^ o 
[0 0 2 2] «§giii3(/>-C, #^<75t^^iti:fi-^'r4'BtgM^-^?>^l:# (A) , At^ 

m^'ss^t^M^ittmrn^ 2miii±^tfmm^ (b) , •^^^jprm^^ii (o , m-^mti^ 
M (D) ^^^\zmM^-^~^mm ' u^^ii^o ■ m-^m^x\ Ai5xifB<Dmitm 
tc^m^^f^-r^m^. a, b, c-/}^-~^t^j:'ofzi^->kmitm'kf^^-r&m-^-^^^^o 

L, m.m'^i'^m'k^ y vi^'t^y^-^^^iiW^iiMmii^^o 
[0 0 2 3] ^^mi^^^^x4 yBm'i^^i^±^^i>tzt^izm(oi&^^m<D^ :t ymt 

1 0 0 ouiiT^jg-r) ^ymt^^iz^^^rum-r^o -4^^m^ ^y\^mmm^^is 
^^ymt^mtLx, m^it, :^(r>n^j:it^m'kmf^^tt^]^^^o bp*), l i pf 



(6) 
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6, LiClO*. LiBF4 . LiN (SO2 CF3) 2 LiN (SO2 C2 Fs) 2 

* [ 0 0 2 5 ] m.K±m&^i-^ jj- >mt^m<o'mm'^-( ^^\^^(Dmm^'&'m-t^ fzt>\z. 

({at, R^^i ~3 otT^T;^^;^) 

T-:t> :BF,. PFe. C„ F2 „ ^ 1 CO2 (ffi Until ~ 4 <7)S^) . C„ F2 
„ ^ J SO3 «0 L n 1 ~ 4 coS^) , (FSO2 ) 2 N (CFs SO2 ) 2 N, (C 
2 Fs SO2) 2 N. (CF3 SO2) 3 C, CF3 SO2 -N-COCF3, RSO3 
(Rimmmm , ArSOa (Ar{i^#j^^) ,R-S02-N-S02CF3 (R 

\mmmm , Arso2 -N-SO2 cf, (AT(t^^m&) 

[0 0 2 61 :^^mi^is^^X, h , ^ a t: > * - tK^-- h . 7 

[0 0 2 71 

^mm, itmn ^(d-^ iimm<r)m ^ a t m(o:f^m .t o t^t o ;t o 

mffi®i»o. 9 5 c <oSifemteraict<t*^^^.?^, ^s., 65%RH-e, ^m^yy^- 

^^>'Xj* (0. 1 V, H z ~ 1 OMH z) tcJ: J^mffitiiC^ffiiJSL. -f:t>^ES^ 

[0 0 2 81 (^mni) 1 -Jc^;v>r 5 ^^V-;H 9. 2gr (0. 2mol) =SrlO 
OmlcDl, 1, 1 - h ViJ'nnjiiSrvjc^tliSL, TlJ(L<*^*iiL'&75)-'tb, TU^^yn-T^ 
K24. 2gr (0. 2mol) ^100ml<7)l, 1, i-h'j^^onai^^-ic t 

L, #50ml<?51, 1, 1 - h U ^5' nnj^:J^ >'-C2 la^jtt^, 7013, 0. 1 mm-C 1 
mm, 1 3 -TU 5 A ^^n-^^ K (E a I mB r ) $r 

* A - \ ihv y u :A ::^)vv it —M r^K (KTFSI) 31. 

9gr (0. 1 mo 1 ) 1 0 Om 1 <07fCf- 7 Or-T-^^ISL, 5 0 "C^m^ t ^b, ± 
-e#;t:E A ImBr 21. 7gr (0. lmol)^50ml (DT^Kmmy^tz'MWi'^ 1 
5^T-fST • M-^LTto 5 or-CrliiL <ii^L^;6^'«bMt:i 2 ^W, ^^)SStS5r^To 
, 7lcJg^^^^*L/co ^fi£t)'^#5 Om 1 <7?7K-e2lBlEj^L;tm, 60*0, 0. 1mm 
H g-e2 NfM^jS^L, 1 - 3 -T ^w-f ^ rv^'J A tf>?.- t(^';:7;^^^ 

:^ K (EA I mTF S I) ^^/Co 

±T-#f>tt7tE A I mTF S I 3 0 g r ( 0. 0 7 2 mo 1) , vTU^U^^l^- h 0 

. 98gr (0. 004moi), y ry /i^y yVc^^ \dvy^^^^ {T 

}Vy T h<5rAttK YNAR 2 8 0 1 ) 1 0 g r , ^ > :t ^^-^ K 1 . 5gr 

^v^f^iPT-b K 1 0 Om 1 l^J#^L, Ml^'J-?-'^ A tf;^- |(h';-7;W:tn 

T^K (LiTFSI) 4. 6gr t^Io ^-^vS^)?^ 

3mm<^)**^;^^±tc^^>5. h L. :^*97.«=S-o»t/c 1 1 1 0 0 "C-^S 55-, 13 0'CT3 
OM^L, [0]B#li»kRf&^^T-:>/co :^r9^'«;5-jb^tBiljI^PJ>6^'L, I?? 2 8 // 

m(7)gB^it'ffi-^^ yji:? ^ ;VA^#;to ^(D-?^ ;UA(7)'f ;t>-e^^fi3. 9X10" 
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[0 0 2 91 {itmmi) mmmiK^r^^x, ^'y-fke-ux^/^y-y-fbyntr 

[0 0 3 01 mmM2) MMMl<Dl-J~^)i^^ ^^'y''~)V<D4t*^y)K, i-e-;i/-f 
^^-7-}V18. 8gr (0. 2mol). T U ;V'':^n-7>f K<7>>ft*5 19 l^i-^^'f-^l'^'n-^^ 
K 2 1. 8gr (0. 2 mo \) 'km\^\ ^MiMl tmm^^LX, l-tf^;W-3-J^ 
^ iJ^'v'iJ A ■T'n-^-f F (VE I mB r ) ^^^Ltzo 

1 <DE A 1 mB T(Di^^y) K±mx-^fcV El mB r 20, Sgr (0. Imo 

1) S-fflv^ 1 t IrI^^c LT 1 -If 3 -j^f^;p-r 5 ^'v; e;^- } ( 

h >; :7;v;t 7. )V y ^i- :=. K (V E I mTF S I ) $r-^^L;to 

±-C#7tVE I mTF S I 3 0 g r (0. 0 7 4 m o 1 ) . h V Jc:^ v > a - v ^ 
^^ijV-hl. 14gr (0. 004mol), jK';;^JV7*> (T^3 zK'J^^-tt 
CL-x-'VP - 3 5 0 0 ) 1 0 g r , ^> V-f >^^/^°-^^•^t-f K 1 . 5 g r ^ v ^ -f- JVr -fe 

hT-^vf F 1 b om I \^mML, Mt^LiTFsi4. 6gr ^mm^'ttio ^m^^m 
o'ct?3 o^-Mt, ^mtmrnKm^^mi^n-otzo *'9>^«55^^>pj*^l, 2 3^ 

m<D^^^m±<7)^ y^y ^ )\y2^^^fZo diT^^-f JVA<?5-f Ji-^fi^jtti 1 . 4X10" 

[0 0 3 1 1 inmM3 ) 1<DT') ;W7'n-7^ F<?)ftt)l9 4 -i^ D dpi-f-^VT.-^ 

V> 30. 3gr(0.2mol) ?rfflv\ ^Jfi^ 1 tll#(CLT 1 -Ji.-f-)V- 3- ( 
4 -e:=.;b-^> v;i/) 5 ^J^'V; A n F (EVBImCl) ^:-^fig:L;to 
*M^J 1 <7>E A I mB r (T^'ftfe (w. Ji|a-e#7t E VB I mC 1 2 4 . 9gr (0. 1 m 
oi) Hife^J 1 t l^^tic 1 - 3 - (4 -e^;v^>v;i/) >f§^*:/';'> 

A e^.- I ( h >; y 7.)\^y±-M F (E VB I mTF S I ) 

±fS<7)E VB I mT F S I 3 0 g r (0. 0 6 1 m o 1 ) , V -'l'^ ^ V-- h 0 . 7 4 
gr (0.003mo I) , xf- l^^-oi.'f- WZ-^n tf U-^-T'n n 'J - (rJ' V 
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